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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a new EL (electroluminescent ) 
element having 

high luminous brightness and luminous efficiency and excellent in 
heat 

resistance . 

SOLUTION: This element is provided by applying a new organic 
compound 

represented by formula I, II or III. The element comprises a 
substrate 1, a 

hole injecting layer 3 made from the above new organic compound, a 
luminescent 

layer 5 and a back electrode 7, which are stacked in this order. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] . 
[0001] 

[Field of the Invention] This invention relates to the electroluminescent element which is excellent in 

thermal resistance in more detail about an electroluminescent element. 

[0002] 

[Description of the Prior Art] In order to be utilization of an organic electroluminescent element (it may 
omit and may be hereafter called a "EL element"), the high thermal resistance and endurance other than 
high brightness and efficient luminescence are searched for. For example, about the application to a car- 
navigation system, the thermal resistance of 100 degrees C or more is called for. Although some pi 
conjugated-system molecules were reported about the electron hole transportation ingredient for organic 
EL devices until now, the most was lacking in mol follow G stability and thermal resistance. For this 
reason, construction of the organic EL device which has outstanding brightness and effectiveness, and is 
excellent in thermal resistance and endurance was difficult. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, in order to put an organic EL device in 
practical use, it is necessary to raise the endurance and thermal resistance. Although the organic material 
which forms a stable amorphous thin film needs to be developed [ which has a high glass transition 
temperature ] in order to realize this, there are few examples of a report of the electron hole 
transportation ingredient for EL elements in which the outstanding property is shown. 
[0004] This invention aims at offering the new EL element which is excellent in thermal resistance 
while it has high luminescence brightness and luminous efficiency. 
[0005] 

[Means for Solving the Problem] The EL element of this invention is equipped with a back plate, and 
the laminating of these is carried out to a substrate, a transparent electrode, a hole injection layer, and a 
luminous layer at this order, and it is constituted with them. And said hole injection layer is 
characterized by consisting of organic compounds expressed with [-izing 1]. In addition, in order to raise 
the luminescence brightness and luminous efficiency of a component, it may have an electronic 
transportation layer between an electron hole transportation layer and a luminous layer, and a back plate 
between said hole injection layers and luminous layers. 

[0006] The organic compound expressed with [-izing 1] is a new organic compound which this 
invention person compounded. The organic compound expressed with [-izing 1] is very stable, without 
the vitreous state crystallizing over a long period of time with cooling of the spin coat method from a 
solution, and melt, or a vacuum deposition method, while it is uniform and transparent and forming 
stable amorphous glass easily above a room temperature. 

[0007] Moreover, the organic compound expressed with [-izing 1] has a high glass transition 
temperature and the melting point, and is excellent in thermal resistance. 

[0008] Based on glass transition temperature and mol follow G stability with the expensive organic 
compound expressed with [-izing 1], the organic EL device of this invention is excellent in thermal 
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resistance and endurance. 
[0009] 

[Embodiment of the Invention] This invention is explained to a detail based on the gestalt of 
implementation of invention. 

[0010] Drawing 1 is the schematic diagram showing an example of the EL element configuration of this 
invention. Hereafter, this invention is explained to a detail based on the EL element configuration shown 
in drawing 1. The EL element shown in drawing 1 is equipped with a glass substrate 1, the ITO 
electrode 2 which is a transparent electrode, a hole injection layer 3, the electron hole transportation 
layer 4, a luminous layer 5, the electronic transportation layer 6, and the MgAg electrode 7 that is a back 
plate, and the laminating of these is carried out at this order, and it is constituted. 
[001 1] The electron hole transportation layer 3 of an EL element shown in drawing 1 according to this 
invention needs to consist of organic compounds expressed with [-izing 1] that it described above. 
[0012] the following -- [ — izing - one --] -- expressing - having - a compound -- inside -- R -- one -- 
nine — nine - dimethyl - two - a fluorenyl group — R — two — a phenyl group - it is — four -- four — 1 - 
four - " - tris -- [-- nine - nine - dimethyl - two - fluorenyl (phenyl) amino --] - a triphenylamine 
(hereafter, it may omit and referred to as "TFATA") - an example taking explaining . 
[0013] As mentioned above, this invention person is the new molecular entity designed and 
compounded, and TFATA has the following structures. 
[0014] 
[Formula 4] 



[0015] TFATA is obtained as follows. It mixed as a solvent and heating churning of tris (4-iodine 
phenyl) amine 3.0g, N-phenyl -9, and 9-dimethyl-2-fluorenyl amine 4.5g, 8.0g of potassium carbonate, 
and the **** [ 4.0g and l.Og ] 18-crown -6 was carried out for the mesitylene by 170-C under nitrogen- 
gas-atmosphere mind for 10 hours. Subsequently, after distilling off a solvent, purification is obtained 
by recrystallizing [ mixed solvent / of a silica gel column chromatography and toluene, and a hexane ]. 
[0016] The glass transition temperature and the melting points of TFATA are 130 degrees C and 225 
degrees C, and TFATA is extremely excellent in thermal resistance. 

[0017] The organic compound by which the ingredient which constitutes the electron hole transportation - 
layer 4 is expressed with [-izing 2] and [-izing 3], Or N, N'-diphenyl-N, NM>is(3-methylphenyl)-[ 1 and 
l'-biphenyl]-4, 4'-diamine (Hereafter, it may omit and may be referred to as M TPD ,, ), N, N'-JI (1 - 
naphthyl)-N, N'-diphenyl-[l and l'-biphenyl]-4, 4'-diamine (Hereafter, it may omit and may be called 
"a-NPD"), N, N'-JI (biphenyl-2-IRU)-N, N'-diphenyl-[l and l'-biphenyl]-4, ^-diamine (Hereafter, it 
may omit and may be called "o-BPD"), N, N'-JI (biphenyl-3-IRU)-N, N'-diphenyl-[l and l"-biphenyl]-4, 
^-diamine (Hereafter, it may omit and may be called "m-BPD"), N, N'-JI (biphenyl-4-IRU)-N, N'- 
diphenyl-[l and l'-biphenyl]-4, ^-diamine (Hereafter, it may omit and may be called "p-BPD"), 1 and 3, 
5-tris [4-(4-methylphenyl phenylamino) phenyl] benzene (Hereafter, it may omit and may be called "p- 
MTDAPB"), the Tori [alt.terphenyl-4-IRU] amine (Hereafter, it may omit and may be called "o-TTA"), 
the Tori [meta-terphenyl-4-IRU] amine (Hereafter, it may omit and may be called "m-TTA"), the Tori 
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[PARATA phenyl-4-ERU] amine (Hereafter, it may omit and may be called "p-TTA"), 1 and 3, 5-tris 
[N-(4-diphenyl aminophenyl) phenylamino] benzene (Hereafter, it may omit and may be called *"p-DPA- 
TDAB") It is desirable to consist of any one of the organic compounds. 

[0018] The organic compound expressed with [-izing 2] and [-izing 3] is a new organic compound 
which this invention person designed and compounded. N and N* Rl and whose R2 are 9 and 9- 
dimethyl-2-fluorenyl groups among the organic compounds expressed with [-izing 2] hereafter - bis(9 
and 9-dimethyl-2-fluorenyl)-N and N f - it explains taking the case of - diphenyl -9, 9-dimethyl fluorene 
-2, and 7-diamine (hereafter, it may omit and referred to as "PFFA"). 
[00 1 9] PFFA has the following structures. 
[0020] 
[Formula 5] 



[0021] PFFA is obtained as follows. It mixed as a solvent and heating churning of 2, 7-diiodo -9, and 9- 
dimethyl fluorene 1.5g, N-phenyl -9, and 9-dimethyl-2-fluorenyl amine 3.2g, 8.0g of potassium 
carbonate, and the **** [ 2.0g and 0.3g ] 18-crown -6 was carried out for the mesitylene by 170-C under 
nitrogen-gas-atmosphere mind for 10 hours. Subsequently, after distilling off a solvent, purification is 
obtained by recrystallizing [ mixed solvent / of a silica gel column chromatography and toluene, and a 
hexane ]. 

[0022] The glass transition temperature and the melting points of PFFA are 135 degrees C and 262 
degrees C, and PFFA is extremely excellent in thermal resistance. 

[0023] TPD is an organic compound generally known as an electron hole transportation ingredient, and 
has the following structures. 
[0024] 
[Formula 6] 



[0025] a-NPD is an organic compound generally known as an electron hole transportation ingredient, 
and has the following structures. 
[0026] 
[Formula 7] 



[0027] o-BPD is an organic compound generally known as an electron hole transportation ingredient, 
and has the following structures. 
[0028] 
[Formula 8] 




PFFA 




TPD 




a-NPD 
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o-BPD 

[0029] m-BPD is an organic compound generally known as an electron hole transportation ingredient, 
and has the following structures. 
[0030] 
[Formula 9] 




[0031] p-BPD is an organic compound generally known as an electron hole transportation ingredient, 

and has the following structures. 

[0032] 

[Formula 10] 




p-BPD 



[0033] p-MTDAPB is the new organic compound in which this invention person did design and 

composition and which he made, and has the following structures. 

[0034] 

[Formula 11] 




CH 3 



p-MTDAPB 



[0035] p-MTDAPB is the following, and is made and compounded. The pyrogenetic reaction of the N- 
phenyl-4-methylaniline is carried out to 1, 3, and 5-tris (4-iodine phenyl) benzene under existence of 
potassium carbonate, ****, and 18-crown -6. Subsequently, p-MTDAPB is compounded by 
recrystallizing [ mixed solvent / of a silica gel column chromatography, toluene, and a hexane ]. 
[0036] o-TTA is the new organic compound in which this invention person did design and composition 
and which he made, and has the following structures. 
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[0037] 

[Formula 12] 



o-TTA 



[0038] o-TTA is the following, and is made and compounded. The tetrahydrofuran containing Mg is 
made to carry out dropping mixing of the tetrahydrofuran solution of 2-BUROMO biphenyl under ice- 
cooling, and a Grignard reagent is obtained to it. Subsequently, this reagent is dropped into the 
tetrahydrofuran solution which dissolved tris (4-iodine phenyl) amine and 1, and 3-bis(diphenyl 
phosphino) propane nickel (II) chloride, and was obtained, and heating stirring is carried out. Then, 
recrystallization from the mixed solvent of a silica gel column chromatography and toluene, and a 
hexane refines, and it obtains. 

[0039] m-TTA is the new organic compound in which this invention person did design and composition 

and which he made, and has the following structures. 

[0040] 

[Formula 13] 



[0041] m-TTA is the following, and is made and compounded. The tetrahydrofuran containing Mg is 
made to carry out dropping mixing of the tetrahydrofuran solution of 3-BUROMO biphenyl under ice- 
cooling, and a Grignard reagent is obtained to it. Subsequently, this reagent is dropped into the 
tetrahydrofuran solution which dissolved tris (4-iodine phenyl) amine and 1, and 3-bis(diphenyl 
phosphino) propane nickel (II) chloride, and was obtained, and heating stirring is carried out. Then, 
recrystallization from the mixed solvent of a silica gel column chromatography and toluene, and a 
hexane refines, and it obtains. 

[0042] p-TTA is the new organic compound in which this invention person did design and composition 
and which he made, and has the following structures. 




m-TTA 



[0043] 

[Formula 14] 
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p-TTA 



[0044] p-TTA is the following, and is made and compounded. The tetrahydrofuran containing Mg is 
made to carry out dropping mixing of the tetrahydrofuran solution of 4-BUROMO biphenyl under ice- 
cooling, and a Grignard reagent is obtained to it. Subsequently, this reagent is dropped into the 
tetrahydrofuran solution which dissolved tris (4-iodine phenyl) amine and 1, and 3-bis(diphenyl 
phosphino) propane nickel (II) chloride, and was obtained, and heating stirring is carried out. Then, an 
alumina column chromatography and recrystallization from toluene refine, and it obtains. 
[0045] p-DPA-TDAB is the new organic compound in which this invention person did design and 
composition and which he made, and has the following structures. 
[0046] 

[Formula 15] 

p 

t? o N o N o 

p-DPA-TDAB 

[0047] p-DPA-TDAB is the following, and is made and compounded. The pyrogenetic reaction of 4- 
nitroaniline and the iodobenzene is carried out under existence of****, potassium carbonate, and 18- 
crown -6 into 1,2,4-trichlorobenzene. Subsequently, it is made to recrystallize [ mixed solvent / of an 
alumina column chromatography, a tetrahydrofuran, and ethanol ], and a nitro triphenylamine is 
obtained. Subsequently, the pyrogenetic reaction of the nitro triphenylamine is carried out to tin chloride 
dihydrate and a hydrochloric acid, and 4-amino triphenylamine is obtained. 
[0048] Subsequently, the pyrogenetic reaction of 4-nitro triphenylamine and the phloroglucinol is 
carried out under existence of iodine. Then, it is made to recrystallize [ mixed solvent / a silica gel 
column chromatography, benzene, and / of a hexane ], and 1, 3, and 5-tris (4-diphenylamino 
phenylamino) benzene is obtained. Subsequently, the pyrogenetic reaction of 1, 3, and 5-tris (4- 
diphenylamino phenylamino) benzene and the iodobenzene is carried out under existence of potassium 
carbonate, ****, and 18-crown -6. Then, it is made to recrystallize [ mixed solvent / of a silica gel 
column chromatography, a tetrahydrofuran, and ethanol ], and p-DPA-TDAB is obtained. 
[0049] About the ingredient which constitutes a luminous layer 5 in the EL element of drawing 1 , if the 
luminescence brightness of the EL element of this invention and luminous efficiency are not decreased 
and thermal resistance is not degraded, any ingredients are usable, however, the ingredient which 
constitutes a luminous layer 5 - tris (8-quinolinolato) - aluminum (hereafter, it may omit and referred 
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to as "Alq3") — it is desirable to consist of organic compounds. 

[0050] Alq3 is an organic compound widely used as a green luminescent material with the electronic 

transportability for organic EL devices, and has the following structures. 

[0051] 

[Formula 16] 



[0052] About the ingredient which constitutes the electronic transportation layer 6 in the EL element of 
drawing 1, if the luminescence brightness of the EL element of this invention and luminous efficiency 
are not decreased and thermal resistance is not degraded, any ingredients are usable, however, the 
ingredient which constitutes the electronic transportation layer 6-1,3, and 5-tris (4-tertiary 
buthylphenyl - 1, 3, 4-oxadiazolyl) - benzene (hereafter, it may omit and referred to as "TPOB") it is 
desirable to consist of organic compounds. 

[0053] TPOB is the new organic compound in which this invention person did design and composition 

and which he made, and has the following structures. 

[0054] 

[Formula 17] 



[0055] TPOB is the following, and is made and obtained. 1, 3, and 5-tris (N'-Para-tertiary butyl 
BENZOKARUBO hydrazide) benzene is flowed back in phosphorus oxychloride. Subsequently, it 
obtains by recrystallizing [ mixed solvent / of a silica gel column chromatography, toluene, and a 
hexane ]. 

[0056] The hole injection layer 3 as shown in drawing 1, the electron hole transportation layer 4, a 
luminous layer 5, the electronic transportation layer 6, and a back plate are formed with a vacuum 
deposition method. In addition, it is also possible besides a glass substrate as shown in a substrate at 
drawing 1 to use a PET film etc. Moreover, calcium, aluminum, AlLi, etc. can be used other than a 
MgAg electrode also about a back plate 7. 
[0057] 

[Example] Hereafter, an example shows the example of the EL element of this invention. 
(Example) In this example, it had the glass substrate 1 as shown in drawing 1 , the ITO electrode 2 
which is a transparent electrode, the hole injection layer 3, the electron hole transportation layer 4, the 
luminous layer 5, and the MgAg electrode 7 that is a back plate, and these produced the EL element 
which a laminating is carried out and is constituted by this order. Using the glass substrate 1 with which 
the ITO electrode 2 was formed, on this ITO electrode, the hole injection layer 3 with a thickness of 
300A which consists of TFATA(s) with vacuum deposition was formed so that that part might contact 
on the surface of a glass substrate. Subsequently, PFFA was formed with vacuum deposition as an 
electron hole transportation layer 4 on the hole injection layer 3 at 200A in thickness. Subsequently, 
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Alq3 was formed with vacuum deposition as a luminous layer 5 on the electron hole transportation layer 
4 at 500A in thickness. Then, the EL element which produces the electrode of the 4 square millimeter 
area which consists of an alloy (volume ratio 10:1) of magnesium and silver as a back plate 7 on an 
electronic transportability luminous layer, and is shown in drawing 1 of this example was created. 
[0058] Thus, the electrical potential difference of 6 volts was impressed between the ITO electrodes of 
an EL element and MgAg electrodes which were produced, and the emission spectrum under a room 
temperature and atmospheric air was measured. Consequently, the spectrum as shown in drawin g 2 was 
obtained. 

[0059] It turns out that EL spectrum obtained by this example shows green luminescence which belongs 
to the fluorescence of Alq3, and a hole-injection ingredient and PFFA are functioning [ TFATA ] as an 
electron hole transportation ingredient so that clearly from the emission spectrum shown in drawing 2 . 
[0060] Thus, the electrical-potential-difference-brightness property of the produced EL element and a 
voltage-current consistency property are shown in drawing 3 . Blue luminescence was checked by 
impressing the electrical potential difference beyond 3V by making an ITO electrode side forward. The 
highest brightness is 12600 cd m-2,300 cd m-2 at 15V. Luminous efficiency at the time of luminescence 
It is 0.8 1m W-l and high brightness and efficient green luminescence were obtained. 
[0061] Thus, the temperature dependence of the brightness when passing the fixed current value of the 
produced EL element is shown in drawing 4 . In order that the fluorescence quantum yield of Alq3 
might decrease in connection with a temperature rise, brightness decreased a little as temperature was 
raised, but after driving by no less than 60% of brightness of initial brightness also in 150-C and 
carrying out the temperature rise of the component, even if returned to the room temperature, it turned 
out that it recovers in the same brightness as initial value. Thus, it succeeded in development of the 
organic EL device which has the thermal resistance which can be equal to utilization. 
[0062] As mentioned above, although this invention has been explained to a detail based on the gestalt 
of implementation of invention, giving an example, unless it is not limited to the above-mentioned 
contents and deviates from these criteria, all deformation and modification are possible for this 
invention. 
[0063] 

[Effect of the Invention] According to this invention, the EL element which is excellent in luminescence 
brightness and luminous efficiency, and is excellent in thermal resistance can be obtained. Moreover, in 
order to originate in the organic compound used for a hole injection layer, an electron hole 
transportation layer, a luminous layer, and an electronic transportation layer and to have high thermal 
resistance and endurance, when this EL element is used for the display used in the environment, for 
example, an automatic in the car one etc., where an ambient temperature becomes high, luminescence 
brightness and luminous efficiency do not fall. Therefore, it can be equal to use enough as a light 
emitting device in various devices. 



[Translation done.] 
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